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■ • • ( i ) 



C^*, A 1 , A 2 tt-e*l-en»l 4^ (C, Si, Ge, Sn) 

Vn 0 Yl*;i/>f *&3^^UY#«»&S»£\ W&O YkmCT**>MfcoT V\T 
fcj:^ 0 ££Yteffc(DY^X£:^bT^T ; fe>«J:V^ q 1 ~ 5 GDg£$fcT* I (M 
CDiR^flff) -2] fcatU r «:0~3©fi8tT?*5. R 1 ~R 10 »«n*n** 

«3\ An^f>Jgf, ^3R» l - 2 o ©«-fb7K3R«, 3itfi*feliAfDi 

[»^2] (a) m^ium<Dmmw3kW,z~i omtit=.i*^>* ; 
a v&ntoWb&mvcismjkx} (b) m <a) ^cD^^M-ft^^^bT 

[If ^3] (A) »#«18B«<zmJB&*£3~l 0^*fett^>^y 
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[If *«4 ] 2 £ £te 3 mM<D*ls7J >il^Ml©#4Tt 

[0 0 0 1] 

[0 0 0 2] 

ym^mmmnLxit. mm^mit^mur^^ 

J £<Dm&&t>^frb%tZ*)(DW%tt>nT^& (#^BS5 8- 1 9 3 0 9 

^&m. #^Bg 60-217209 . * fe, aT^* U 7 -f >fi-&$t3£ 

©?SffiafcLTliA^*>S^Sft"e*Sri:^*SSnTV^* C (J. Am. 
Chem. S o c. 0$8 1f, $8M-i? (1 9 5 9^) , 8 2#, 

»1 9 5 3^-S? (1 9 6 0^) , mt&m 10 7*, ^7219^-^ (198 

, [J. Am. Chem. Soc. ©*1 0 8i, «7 4 1 (1 9 8 6 

2 tfJSE# 2 000-3083581 
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¥) ] , 4f 1-502636 #&$g, <&m¥ 3 - 1 3 9 5 0 4 a - 

D^WIfl4 6 8 5 l-5f&££#tf33i:#T'£, £ «d IC r ©?S'f£glCW 

i7;i/^-?Ml:^^fIbtfi:bt, #gi!¥ 3 - 2 o 7 7 o 4 # &#g, H 

^#^l§9 2 - 1 7 2 3#&££#£&f63£:#T'££,, 
[0 0 0 3] 

[0 0 04] 

-M^M^niz^gg^Mc^Tte, 3 - 2 0 1 1 3 

-S^fB&tf O rganometallics^l2#, »19 3M-i; (19 
9 3^) RZfO rganometallics$13|, H286 8 ^-^tCfB 
«£*ITV^ 0 ^Ol^iSl&ffi^T^Dtfl/^^l^M^Or ga 

nometallicsHl2#, $1931 (1 9 9 3^) tCfBIRStl 

[0 0 0 5] 

St ism & m « i- * ^ t & m m t *? z> % <d x & * . 

[0 0 0 6] 
[|&S&j§?&"t<5fc«> <*>#&] 

©ft5Mift^3~i o^*fc«^>^y-r ^momiM S3 
^±mit^mMnM^mi^m t r& l x << * y l e> * ft a 
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[0 0 0 7] 

i. TtH-^(i) vmztiz>mmwmm3~i om&fe\t?y* j ^ 

[0 0 0 8] 
Ut 2 ] 




-■•CD 



[0 0 0 9] 

[5£»f», A 1 , A 2 ii-€-*ieiTjf! 1 4^ (C, Si, Ge, Sn) ^?,*S^iS 

V^ 0 Y tt^/>f XfiS S^L Y fc«©YttH£-e%»H*oTV*T 
%J:V* 0 3^Yttffi©Y^Xfc3K«LTVxT 5 fcJ:V^ q fcfc 1 ~ 5 ®Stft7 [ (M 
©jg-fffi) -2] fe»*U r ttO~3tf)»ftT?a<5. R 1 ~R 10 tt**l«l** 

j§^> /Nn>!f>M^, i ~ 2 o cD«fl:**afi, iH^S*fe»Arnl 

2. (a) ±iaiiB^©M«9#^H3~i omtt-te.^y* j J k*w©3»h 

£J»*b£&&tf (B) « (A) j«^©»A«ft^*^fi*SbT-f*>tt©«# 
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3. (A) ±ffil|B*©MJB<***3~l 0«*fcJ±9>4r^>f K*W©ai^ 

(B) m (A) ^©»^Mft-&#i:fiJi6LT>f*>e©«Hi|cS: 
I^ieiSMW (C) ti7^5-^A^S:ii$tT«:5tl/7-f 

4 . ±sb 2 £ £ « 3 fa*©* u 7 j ymmn?mffl>M<D&&T* uy^ymzm 

5. tir;K-7Af^i^ h u r;i/^;i/7;i/^- , 7AT*&3i:fa4SH«© 

#©§^t#&o 
[0 0 10] 

©sijt^sre&s. j^t, *&m<DM&±mit&® en > mm^mit^mik 
&mm®i&mft&m£&m l t ** >&©«# l ^ * fc&mzmm s t 
&z*u7j ym^mmm ci id mu7>f >*m^#©»5t*as [in 

[i] mM>±miti$® 

*»W©a#AM-ffc#*ttTIB-«* (I) T?*Sti*«3tS:^*z:MIR* 
§ff©M8I#3ifl3~l 0«|*fett9>*/>f K*^J©TO^«^i&T?*)*. 
[0 0 1 1 ] 
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[it 3] 




- • • ( I ) 



[0 0 12] 

A 1 , A 2 It^ft^nmi 4m (C, Si, Ge, Sn) 

Mfi^&^l, X^iS[S>^«-a-{C}«iS:<DXli|HlDT't>M^oTVNT=foJ: 

=fo<fc^ 0 £feY^©Y^X£^fitLT^Tt>J:V^ q & 1 ~ 5 ©HgfcT* [ (M 
<Z>jfWffi) -2] $r*tU r &0~3(DMtfcT*&So R 1 ~ R 10 1*^*1^*1*111 
/\ ny>M?> ^iS$t l ~ 2 o (D^b*^, Jii?i^X££:&'\^nM 
MliIIHii3~l 0J£££te5>#y>f K&?U<Z)£M5t;i?t 

talB-ISS: (I) iCfcV^A^A 2 (i^tl^nUl 4^ (C, Si, Ge, S 
n) 7b^e ) ^S^S$:^L-?■4^&^±^V^^C|m-'T* : feM^oTV^T ; foJ:V^ 0 A 1 , A 

[0 0 13] 
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[0 0 14] 

■(EttC, Si, Ge, Sn^U R n ;&tf R 12 &^ft^ft*iiiM^\ AD^ 

iii»T'^ftb»SV^C|f^T*feM&oTV^=&&<, * fcS.V L -tat ft 
JfcUTV^fc.fcV*. ) 

-flS^: (II) CfiWSAny^fcUTtt, ^il?, 7>yil^, 

icte, x^;i/^> y'uajvm. -f^^m. <\*ri/Jim. vzu^v 

U jif^^x^ji/S, ifji/7i-;H, yn^7x^;H, ^7xxM, 

ft*. ^^T'*hU7;i/tn^fM, h y # nn^f^^ 

[0 0 15] 

^ x^y-r>s, yntfy^^a, v^n y i/^u^ £/y -r> 

^©r;b^y ; i , i -s/* n^s/i/^s, i^-y ry^-ftm? <=>ft 

7 ffi£E# 2000-3083 5 81 
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i/VUym, V (y?w\*i/)i) i/V l/y^OT)i*)i>*/V uym ; * 

xfi-uymwrntf buz. a 1 , a 2 ^lt&, sstjic^&fc 5 

[0 0 16] 

fym*. mmmi-z o<Dmit7kmm. ^iti~2o®r;i/3^i/i, ^ 

$6-2 0©r'J-;bt^i/S, ^H|J(l~2 0©T5 KI, Ml~20© 
ittfl, Ml~2 0^7n*i, «3R»1~2 0(DX;i/7-T KS, 

£*l6„ ££lii$C6~2 0©7'J 2/ g£ ITU ^f;i/7 

£LTte, $?**/i/ys K*, i>'if^75 FS, ^ntr;i/TS FS, *Jzf* 
jits. FS> yj/fn^j/^r$ Kae, ^f;i/xf^/7 5 ks^ot;^;^ 
* Ki^, ^n^y^ FS, V7v<-jits. f*, s^># n^iz— ;uy ^ 

KS^if(55T;b^-;i/T^ Kg ; SJ'OS^yS F3S, 7HMf;i/75 F3S 
, 7x-;i/7"n t?;i/7^ KS^^7'J-;i/7;i/^7^ KS ; ^7x^75 
F«> J?t7f ;i/T^ F£fc£©yy -;i/T5 FStf^tf £;ft£o ifc*«l~2 

8 ffiffi#2 0 0 0 - 3 0 8 3 5 8 1 
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mum u ; v** & v u 7 x >> u £ <z> s^t^ffis^ 
v y ; h y * /b 5/ y /i/S, h'Jif;i/i/ y F y :/ n t?;i/ */ y 

if od h y ^b*3R*tfts/ y ; f y * y ji^-^jim* E<Dmt*mw 
t> y *^/b$/y ;i/7x-/bjifc£©^>fms&y y -/H£*£jwi*w r e>ft*. & 

Lv^ Mi~2 0©^;v7-f Kltltil ;i/7x^7>f FS, x^;i/* 
;i/7^ F^, ^ni^;i/x;i/7^ K3£, 7~*/ixa/7 4 F*, w K 

DA^>>^7>^7-f FS, t^f;i/7;i/7>f K^&£f<z>y;i/3f;i/;wi^ 
^ Ki^, t^-;i/7;i/7^ FS, 7n^;i/7;i/7^Fl, n^-fe^i/;* 
K»^^©r;i/^-;i/^;v7^ ^ypjixjuyj FS, 71-^1 
5=-;^^;i/7^ Fas, 7x-;v7 t ntf;i/^7^ Ki^ifcTU-^r^^x^ 
F* ; 7x-Ji/7^/7^ Ftt, hy;i/x;i/7-r KH, ^^f;i/7x3x;i/ 
FS, h'j^f;i/7x-M^7-f Fl, if Ji/7x-;i/7;i7>f Ki, ^ 

nW7x-;^7n*S, tf7x-;i/7^7-f h*l, t7f;i/7x;V7^ FS 

, ^f;pf7f;^;i/7^ Fi, 7>b7t-;i/X^7^ FI, yx.^yh—jv 

*;t//ft3fi/ FS, 7"f;i/x;i/*^ri'FS, /\*t/;i/;wi/tfv=3f K3£, iy^n^^r 
S/;i/>wi/*3f s/ FS, ^-^f ;b^;i/^^r^ F^fcifcoT;^;!/*;!/**^ F*^ 
, tr^;i/x;i/^^rS/ FS, ^n^^;!/;*;!//}^ FS, ^7DA^t-;i/xM 

3rS/ F^&if<DT;i/>r-;i/;*;b*3f F£ ; ^> ^;i/X;i//^^r ^ F3£, 7x^;i/ 
x^L/tup*^ F3£, 7xui/7a tr;i/^;i//J>^ */ F*&£f£>7 y -;b7^* 
K3£ ; 7xx;p^;i/*^i/ h y F«, S?;*f;i/ 

7xx;i/x;i/*^ri/Fi, F'J^f;i/7x-MM^fi/Fi, if;i/7x^ 
twi^^FS. tf;i/7x^;i/x;i//Jx^r^ FS, i^7xn;i/x;i/7iN^^ F* 

9 mH4t 2000-30 8 3581 
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mfbn&o &tm&i ~2 o<DTi/)imt ltd sft;i/^;t/g, r-fe^;i/S, ^ 

[0 0 17] 

jVlXsy. ?UUy°Uy. 1, 3-^\^^^X> % 1, 3 -/\3f"9-^X> 
, 1, 3, 1, 3, 6 -'W* h U x>, i?7i-il/^ 

S?X>^##tf £*l5 0 ^$[5-2 0GD##&S?X>j£-£ &it&®H L 

Ttt, 1, 4-><>#£?X> > 1, 5-^\dp-9-^X>^^#lf f>H5. 
[0018]. 

[0019] 

%><fcV^ YfcMfi0>Y*J>Xfc&*LTV>TfcJ:V*. Sfc^lCj: oT Y 

tiBfrfS— (I) (D^a^>#^xx;i/^h^LTV^t><fcV^ Yfcbt 

Ii73>, x-^;k ^70, ^tfx-^&^jWtf e>ti*. 7^>£b 

r^>. ^^^;i/T^>, £?x^;i,7s ^nw^, ^^f^r^> 
, s?5/*n'\*5>/i/7 3 2/, ^^-;bx^;i/r S yt£<DTJi*>iT$ y J P> 
r$y. 7°uk- jit $y. i/Zw\*cM—)\/T ^ y. W-jit $y. Vy°u 

10 fUE#2 0 0 0-3 0 8 3 5 8 1 
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S 0 x-f;i/i:lT(t *^;i,x~r;iA x^;1/x~^;k 7°n bf^x-^^. 
-fyynf;i/x-r;K :7*^;i/x--r-;w >f y^f;i/x-rJK n-T^;i/x- 
-r y75;n-fii/f©liW-x-f;H^i ; ^f;i/xf;i/x-f 
*^;v:/a t?;i/x-^;i/, ;H y^neji/x-f^, *^;i/-n-r^ 
;i/x-^;w ^f;^vr5;vx-f;i/, x^ 1 ;i>:7 p abf;i/x--r;i', xf;wv 
^nifjvx-f^ x^;b^;i/x-^;b, xf ;KV7*f ;i/x-f;i/, x^;i> 
- n -r^;i/x--^;b, x^;i/>r V75 ;i/x-^;b^©iias^M^^:-^-;i/'fl:-a- 
% : t^x;i,x-^;i/> 7'J;i/x-f;K *^;i/tfx;bx-^;K ^w;;i/x 
x^;i/trx;bx-^;i/. x^;i,y u ^x-^^^^JilJK^^ggfnx-^ 
; r— y— /i/, N-;k 7xxji/x-fJK /<>S/;i/x-^-;b, 

7i-ii/^>i/jn-fiK a -^y^;bx— 7=-;i/, $ -t7f;i/X-f;i/f© 

#ife>4xe 0 **y-f LTti, ^SSci ~2 (XDfcxyj ytfmf £*i£o 
^flsftilcte, ^fMX70> x^;i/**y >r y, yn -7 -r ^ 

^/jN^^-f y, /\3f £/;i^*y w y, n'v* >>;i/*;*y-f y, 
y>f y&^tf^y^ftTKiiegl**:?^ y ; y, ^x^;i/*x 

y^y, i?7*n^;i/tx^7'f ^y^;i/**y y, t^^sy;^^^ y, 
VisV u^i/iifcxyj y. *?*??-)i**y 4 y?££<Di?fiHk7kmnWkfcx 
-7 4 y ; h U ^fJl/^7-fX hu x^;i/jJ>^7^ >, h u yn y>f 
>, h'J7*f;i/*7x7-f>, bu^i/;i/*7x7>fx M> n^^y;!/** 

y-f y, h 'j^7f;i/*7>7-f >^if© h vmfc*mm&fcx7 j y^nm* 

;i/**y j ^x;i/^^7-r >, yn^x;i/jft;*y y, y 4r □ /\3f -fex;t, 
^7^ y&^t^Mx^x?^ 7^^7>f >©*il?$:7;^- 
;i/^2Mfi^b7c^r;i/^rxi;i/^^7-< y ; ib7.y 4 ya^y^mM^-^TJV^r—jv 
tf3mMWtLf=.hVTJ\' J r—)ifc*yjy;'<y¥frtisX7 4y. yxx;i/x^ 
;v3fN^7-f >, 7ix;i/7°nt^;i/*^7-f >^fc'07U -;i/7;i/=^M^7-f > 

1 1 ffi|E# 2000-3083581 
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jy, if;i/7x-W^70, 7°ne;i/7x^;i/*^7>f >, 

vzsL-ry h—)i-fcz.yj y ; fcX7j y<D7kmM^-$:T)i*rJiTV - 

)li$2mMMLf=.i? (T;V^;b7'J-;i/) ^X70;^X700*iI?5: 
[0 0 2 0] 

r 1 -R^i^^ft^itM^ An^f>I-f, ^i5ci~2 0(73^b^S 

s^ltwu jittimcwu ^)vm> -ju^jvm. 

y?w\3cyjiM. *t?'jvm&}£<DTJi*)vm j p. y^-jim, ±7* 

g^©8&3t^s ; ^f;i/*x7-f;i, i;7i-;i/^7^;i^^oi^ 
s„ &^t*%, r 1 mr 2 £ lt^ac^ >, ^m, mm^^um^^ 

[0 0 2 1] 
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fefl^tntf, f^-^A, A7-fA, XmVJ** ^DA, 

-y>r;b, A^tfAfc J:tf5>* y >f K*&«fc£#ag 

[0 0 2 2] 

«r«-«* (i) T-mznzm®&mfci!?®<Dft* is^-mmmzmf nit. 

C^cfi, A 1 , A 2 

fcY{±ftB(DY J ^Xi:^*ILTV^T : foJ:V^ 0 q 1 ~ 5 <D&mT~ [ (MCDJR^flff) 
-2] £j*U rttO~3<0«E«7?S)«. R 1 WR 2 te/ND^, Bft&, giPt 
*©^nB?S^tSiS^L, R 3 -R 10 tt7K^M^*^li^lS[i'-2 

a 

[0 0 2 3] 

(1, 2' -yjtf;i/«>'Jl/» (2, 1' -^fA/J"JU» 

i^x (>f s/^n/i/) *;/u=i— ?As;*n y k, (1. 2* u» 

(2, 1* -V \s» (3 -t^Jlj >?—)l<) 

^nVK, (l, 2' -^f;i/i/'Ji/>) (2, l' - 2?* y l/>0 bf 
x (3 -x^;i/-f ^3-9A^n'JK, (l, 2* 
vuy) (2, l* -i?^^i/'Ji/>) t^x (3 ->f v^"nif;i/-r>^-;b) 
^i/a-^^a'JR (l, 2' ->^fji/i/'Ji/» (2, 1* -V* + 

n'JK, (l, 2' -s;*^/i/5/y (2, l* -^WJi/» tf^ 
(3-^fM>r--«/) ^n-^^DUK, (1, 2' -*?*^;i/*/y 
(2, 1* -V**fl/*/V l/y) \Z7s (4 - *^J\/4 ^3- 

1 3 ffi!£# 2000-3083581 
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CA^^D'JK, (i, 2' -V*TJVi/V uy) (2, l' -i?^f;i/i/'ji/ 
y) (4, 7 y^-)v) vjia — y&vtruv K, (l, 2' 
-^f;v^/'Ji/» (2, i' - yy) tfx (5, 6-^^-^;i/ 
>f>^-;i,) Vfrn- yk>V>7 n y K, (l, 2' - ^*^;w>y yy) (2, 
1' \yy) tfx (3-i>^>>^M>f-jI/) 

$^nuh\ (i, 2' -y^f;i/>>'ji/» (2, i' -^*^;w>yyy) 
if* (3-xh^i/ifM>f-;v) ^;i/=3-^A^^ □ U (1, 2' - 
^f;i/i/'Ji/» (2, l' vy) tfx (3 h3f y*^;b 

4y"r-fr) n-ty&PtruV (l, 2' - U yy) (2, 
l' yy) tfx (3 hapyx^;i/>f 

s?*aUF, (l, 2' -7i-;Mfji/i"JU» (2, i' -^x— 
ju*/Vl/>) tfx (>f s/^-Tl/) ^l/ai^A^n'JF, (l, 2' -7xx 

(2, i' -7i-Wf;i/^'Ju» tr* (3-*^;b>f 

(1, 2* (2, l' ->f yyntf 'Jf» i^x (-fy-r 

~;i/) ^3->)A$;^DiJK, (1, 2' -^f^i/'Jl/>) (2, 1* - 
y yyntry-^y) tf* (3 -*^;i/>f y^x;!,) ^ac^A^^D'JK, ( 
i, 2' -v**j\/*/V yy) (2, i' ->f yyn tr yf>) i^x (3->fy 
t'd^^^t-;!/) ^ar^A^n y K> (l, 2* -^^f^s/y i/> 
) (2, i' -y yyntry ^y) bfx (3-n-7"f;H>f-;i/) s?;l/=ix 
7Ai?^D'JF, (i, 2' -vt^jiyv uy) (2, i' --fv^ntf'jf 
y) \f.7s ( 3 - h 'J ^ f y f ;H >f-^) ^n^^^^DUK, 

(l, 2' -^f^j/'ji/» (2, i* -y yyntry ^y) tf;* (s-h 
y ^f;i/S/»;M>f-;i/) ^3-7A^^d'J h% (i, 2' -$;*?yi/y 
y yy) (2, i' ->f yyn try ^y) ^ (3 -y 3l—)M yf—jv) V)b 
n-7A^7D'J K, (i, 2' -j;^f;bi/Ui/>) (2, i* -*^yy) 
fcfx (^f>f-;i/) ^3-9A^n'JK, (1, 2* -^f^j/yi/» 

(2, i* -*^yy) tfx (3 -*^;i/y y-r-^) 7A^^n'J K 

, (1, 2' -^*^;w>yyy) (2, i' -^f u» tr* (3-yyyp 

14 ffi!E#2 0 0 0 - 3 0 8 3 5 8 1 
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tr;i/>r yr=-)\<) ^n^^A^^n y k, (i, 2' -Wf;i/i/'Ji/» ( 

2, 1' l^X (3 -n-^;i/>f ^-r-^) i?;b3_^Ai;^DU 

h\ (1, 2' -WWJl/» (2, 1' fcf* (3 -by* 

^2/»J^fM>r-^) ^3-9A^n'JF, (1, 2' 

t/vuy) (2, 1' tr* (3-h'j^f;i/i/'J;w>f-^) 

;i/3-^^^'JF, (1, 2' -i?7i-^i/VU» (2, 1' -*^L/ 

>) tr* (-r>^-;i/) i?;i/3-i?Ai;^n y h\ (1, 2' -£;7:r^;bS/y 
(2, 1' if* (3 -t^-^^y^-iv) Vfrn-VJ+VV 

duf, (1, 2' -t?7 zL-jvi/V uy) (2, 1' tr* (3- 

n-^H>f-;i/) ^l/n^^A^^D'JK, (1, 2' -j;7i-^>'J 

(2, i' -*^i/>) tf* (3 - h y y^r— 
^niW^n'JF, (1, 2' -^7i-;i/i/'Ji/>) (2, 1' 

x^zn^<Dit^miz^n^^;va-^A^^^ytrc.it/\7-^^izm^^f^^ 

[II] >M-£M®&^ 

mmms~i om&it\*5>* s 4 F&w<Dm&&M<t&Qo&.Tf (b) m (a) 

j&CT (C) ^#7;i/^-?Aftllr^;fre>&3 = 
[0 0 2 4] 

##§^©M£MM^C;^Ttt> (A) mftt (B) ^ (A) 
it^X it -e ©ifc£4& i: Rfo L X <i * y £ 7£J$ b r> Z> v > e> ti 

So 

[0 0 2 5] 

(B) ^itit (B-i) (A) j*d©a^*ft^*i:fiJ*tt 

1 5 ffi$E# 2000-3083581 
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-ilry&amtii&jei&'t&Jyty&ib&m, (b-2) tji$ j *y-y£t=.it ( 

b-3) ju^mz. m&m&&m<. mm^^h^i&mx^^M^^^L< 

[0 0 2 6] 

±is (B-i) mftthxte. mm (a) ^<Dmm±mit^mt^hx. 
j*y>&(D&fo*i&&^&j*ymkei%x&*i\z. ^?n<z>%<DT* : bmmx<g 

), (IV) 

( [L 1 -R 13 ] h+ ) a ( [Z] - ) b .-.(III) 
( CL 2 ) h+ ) a ( [Z] - ) b ' • • (IV) 

(££U L 2 ttM 1 , R 14 R 15 M 2 , R 16 3 CX!iR 17 M 2 T'feS. ) 

C (ill) , (IV) L 1 CZ] " tt, #m&®r- 

*y cz 1 3 " x& cz 2 ] " , zzx* cz 1 ] _ imm&mtfTtmizffi&hfr 

7-*y~?tet>?> CM 3 G 1 G 2 • • • G f ] (Z1Z1T% M 3 &MSS?fr^5~ 

1 sMitm. ft£L<&mmmmmi 3-1 s^jn^^^t-o g 1 ~G f itzn 
"etiykmm*, ^ay>i?, ^uttsc 1 ~ 2 oarn^-iim, mmwi2~4 on 
VT)i*)\s7$ jm, mmmi~2 o(DT;izi*i/m, mmm6~2 o<dtv- 

Iiii~2 0(Z)7^i/t^i/S, ti^^n>f Fi, XiiM2~ 

2 0©/\^DM^Wj^'fb7K^a§:^t-= G 1 ~G f ©e>l3 2oJ2U:#^t$:7£j& 
LT^T*>cl:V^ f [ (#vi>£MM 3 (DM^M) + 1 ) ©g$$t£;3tt\ ) , C 
Z 2 ] " ft,' $j£gt5ttlt©&ffc<Z>*HBt (pKa ) #-1 OJ^T^^l/^X^^ K 

16 ffiH4f 2 0 0 0 - 3 0 8 3 5 8 1 
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m~2 o©y;i/3f;i/g, 7U-M, 7Ji/^7'J -Mxar u -/i/7;i/* 

SB^&^-to hi* cl 1 -r 13 ] , [l 2 ] <Dj*>mmv i~3 amm. a 

1 J^JhCD^U b= (hXa) T'&£ 0 M 1 tt, M8§f^lll 1 ~ 3 . 11-1 
[0 0 2 7] 

-y>, p-^hn-N, N-^*^;b7-U >&£cdt^ yM> h'Jxf;^ 
770, N y 7i-;^77-f y, i?y jL—fyfcxy j y&¥(Dfcx-7 j yM 

[0 0 2 8] 

, *^;i^># n^;y# vx.—)im, 3L^)\,y#w<y$i?3L—)im, s<y**?- 
)ii/?w<y* - E zmf £ rt^ttSo R 16 <D tLXit. 

R 17 <DMMi:lt{j:rh77i-;b5K;i/7>f>, 7^ni/7->, 7'JM ;* 
# y;i/fc££#Mf3 3 £ e M 1 (DMtfofflt VXit, Li, Na, 

K, Ag, Cu, Br, I, I 3 &ZZmtf2>Z.}ltfT*g. M 2 <DM*ftM£LX 
it. Mn, Fe, Co, Ni, Z n & if £ r t. #T*£ £ B 

[0 0 2 9] 

(Z 1 ] " , 1-^*5*, [M 3 G 1 G 2 • • • G f ] iCfc^T, M 3 (DM* 
W$\ tLXitB, Al, Si, P, As, Sb&£\ b < B A 1 tf¥ 

17 ffi|I#2 0 0 0 - 3 0 8 3 5 8 1 
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ttiSi:LT^f;H, x^;t/«, n-yabf;i/g, -f y y°a n-y 
>fv^f;i/S, n-*??jim, n-x>f3j/;n, yxx;i/g, p- 

hu;i/S, 4 - t -y^y^y n-jim, 3, 5-^^7xui/ 

^n^M^iibt?^!, i&m, MM, Bum, Afnl^t^l: 

tK^S ttTp-7;i/tD7i 3, 5-^7^n7i3i, Ky# 

?DD7i-il/i, 3, 4, 5-h'j7MD7iliH, ^y # 7 U 7 x 

— 3, 5 - tfx ( h u y;i/^-n^^;i/) 7ii;H, tfy (h'j^f;!/^ 

[0 0 3 0] 

#ffifitt©7-t>t^fc^ p k a i oj^r^y'yyx^^ \?mm 

ULTithV 7Jl*U* $>x;\s-fo>m7-*> (CF 3 SO s ) " , * ( h 
•J7^tn^^>^-^ ^^;i/T-5Ty, ify. ( h y y ;i/^-n ;* # y 

/<y vn,7— *y, iY u y )\y^rn^^y^)\yHs-)h) 7^ K, aft 
skf&Sftr-a-y (c l o 4 ) " , h'J7Mnii7-t> (cf 3 co 2 ) " 
, ^t7^D7>H>7-t> (SbF 6 ) " , 7;i/tn^;i//i>>i7- 
t> (fso 3 ) ? nn7s;i/*>i7-t> (c 1 s o 3 ) " , 7^nx 
;i/^y^r-^-y/5 -y ^/-fbTy^^y (fso 3 /s b f 5 ) ~ , y;i/;f a 
TUi/Tfcy&T-tfy/s -yyftfffcUi (f s o 3 /a s f 5 ) " , h y y;M*n 

^>7>;i/*>i/5-7>yjfc7>f : E> (CF 3 SOg/SbF 5 ) ~ 
[0 0 3 1 ] 

?z>>(*ymtitm. (B-i) mb^d^auttt, 

1 8 tfJ!I# 2000-3083581 
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7i-;ni h y jL^jiyy^- yu, -r b^y ^-nmm b u - n-ttjir 

t- h^x^^T^^-^A, fh77i-JI/Wfjl/ (hU-n-^f^) 7 

>^e~i7A, ff57i-;i/ii/<>i;;b (hu-n-7*f;i/) t^^e-^a, 

T" h ^ 7x-;Hii/^f;i/9 , 7i-;i/7> ; E- , ?A > if" h77i-;Hi h y 

7i-;i* (^t^i/) yy^-y&, 9 b^y ^—iimm b u ^^;i/T— u ->7A 

-7A, -t- h^7x-;i/isg^^^;i/ (2 -i/y ; i?-y&) , ^h^^x ( 
-7;b^-n^3i-;i/) mwt b V ^jiyy^— y z>, fh^^x (^>#:7 

t0 7i-;b) SB®? h 'J7i-Jl/7> : E-7A, T^h^^rX (^>^7;WD7 
$I^-x- h7-n-7f;i/77 ; S-7A, 9 hy^X ('O # x;i/;frn "7 
jcx;p) flm<r- h^xf^ri'^ >7A, fh7^f7 (^>^7MD7i^ 
) mWf<yVfy (bV-n-y~?-ji) yy=E—y<u, rb^*rx (s<y*yjv* 
uyx.—jv) ii^^^7ix jvyy*— y&, -rh^x {^y^y^u 
y^-jv) mm b U xx— ;i/ (*tVI/) r>^-i7A, rK7^x (^>#x;i/ 

^•□7x^JI/) mM*^JVy—V—y2±, t" b 7^7 K>^7MD7i3 

) fflB®fc£ ? ;*? 1 ;i/y— yxi7A, hv^px (/^^MD7ii;1/) MWtbV 
t^-jvy-v — yi*, ^h^x K>^7Wn7i^) Sffl^^^^tf y 5? 
x7A, -r-N^x (<<y$7ji*ny3L-)i) WWf<yi?JMVV—y&, 9- 
h7=^7 y;i*u y x-;i/) (2 -t/yj try ^_7A) , 

fh7^F7 (^>^7MD7xx;i/) flBBft'OS?;!/ (2 -i/7; if y V—yk. 
) , fh7^P7 (^>^7MD7i3) (4 -yyj try ^x-7 

A) , f h7^r7 (^>^7Wn7x-;i/) MW. b V 7x-M7s!j\-7A, 

t^S^x ttfx (3, 5 h y x^rta*^;!/) 7x3] li^>^f;i/7 

x'JX7i, fh77xx;Hi7xntx7A, rb77xxMiC -7- h 
^y n—Jim^. b 'Jf;i/, fh77xx;viifb77xx^^;i/7^ y >v> 
fb7^7 (^>^7;i/tD7Hil/) ifll^Xxn-feX^A, -7" h7^7 
(/^^7Wn7x3) US? (1, 1* -i?^f;V7xDtX7A) , 7"h 

19 ffiSE#2 0 0 0 - 3 0 8 3 5 8 1 
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K>^7WD7i3) MthUOA, f h7^r^ (/^^7^D7x 
iStfh77i-rt7-f'J>7>^, fh77;PtDlSE ^ 

[0 0 3 2] 

z.o (B-i) j&#t*&£, ^ (A) f&fr(DM®i&mi\:&m£BLfahT4*y 

[0 0 3 3] 

(B -2) J&#<DT;i/i* I, Tli, TfE^5£ (V) X'TjkZtl 

zmvtTJi^ j **yy. M-m^, (vi) x-7&-zfrz>n*fcr)\s^ j ^-vy-km 

[0 0 3 4], 



[ft 5] 



R 



1 7 




(V) 



I 7 




r 



(V I ) 



2 0 
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[0 0 3 5] 

(^cn, r 17 &, -en^tiK5R«i~2 o, b<tii~8©r;i/^;i/S : &^ 

ttl<r^5 Otf>gf5tT*&<5o ) 
[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 

(B-3) *^cov^Tkmc$fM&&<, mMfc&WV&mfcft 

T&MAtft?;* (2, 6-i;-t-^-4-^Wi;*S/) 

(l, i -tf- 2 -t7 h*s/) r;i/^-^^^^;i/^if*^ ^* 

, 7^ — tf-Mt^&i: Ltlilft7J^-fA, *&fl:7;i/Sx?Afc£f#, fin 
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(4-7;wn)if^) 7ii;b) 11, bv*mmm, hv^^wm, h 

x^;p) jfflX, N'jX (;t7^B7*f^ 11^, hU* (2, 4, 6-h'J 
7AtD7ia) IX, hU* (3, 5-^7;btn) li, hUX [3, 5 
-If* (h'j7MD^f^) 7i-il/) IfflfR, IfX (^>3t7;btD7x-;i/ 
) 7JVXUWM, ^7i-Jl/7Mnl$, fcf* K>^7MD7x-Jl/) ^ 

DDiffli, ^^^;i/7;i/^-aiB^, ^x^^^^^niiH, ^-n-^;i/^;i/ 
;*n$Bit, *y#7)i*uyx.—n/S?yn/*nwm, y ^-JiVy^xumm, 
^>^7;ptn7i^;i/^'^onlI, *^;i/^*:7;i/;f cum, x^;i/t?7;i/^- 

d mm, n-7'*frvyji*uwmteZtfmvfbnz>a 

[0 0 3 9] 
[0 0 4 0] 

*»re©s^ffl«ijsctcfe^* (a) mm&&£ (b) 
, (b) mmm^nbx (b-d ft^i»sMv^»^tctt, ^wt-e^ix 

ttlO : 1-1 : 100, J:y#*L<tt2 : 1 — 1 : 1 0 (DfgB#M£ L < , 

m%MT*te^ 0 (b-2) it&mzm^fcm&izit^ ^;i/jt-e#*b<w:i 

: 1 — 1 : 1000000, J: U L < it 1 : 10—1 : 10000 CD^H# 
[0 0 4 1] 

MIS (A) (B-3) j»«^i:©ffiMS!I^tt, ^l/JfC, 

<ttl 0 : 1-1 : 2 0 0 0, £«£b<&5 : 1-1 : 1 0 0 0, S^lC*? 
*L<tt2 : 1-1 : 5 0 0©«H^S*b<, - 0>*BH&&Bfct- 

B) ilUTte (B-l) , (B-2) , (B-3) fc E fett-^±jffl 

2 2 ff$IiE4$ 2000-3083581 
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t)"&T M V * £ r £ 7? £ £ o 
[0 0 4 2] 

ftflB© (A) mftJkT* (B) ^5:^^ilbT^ 
1-£:fo<Z>T*&oTt>J:^U (A) (B) (C) MVkTto 

[0 0 4 3] 

iit% (O ^©^*r;i/^-^^b-^ft^L/Ttt, (vi i) 

R 18 v A 1 Q 3 _ v • • • (VII) 

(5£tf», r 18 &^j?§iu~i o©r;i/^;i/S, q«tK*M^-> «i~2o© 
y;i/=t ^jgt6~2 o©ru~;i/^xi±An^f>M^S:^b, vi*i~ 

[0 0 4 4] 

ISfia— (VII) T?^3*iSffc^ft©=a#0!lfcl/TfcU h'J^W;i/5 
UK, ^l/T^^-^A^'^O'J K, ifTO^-fA^^D'JF, ^^5^ 
[0 0 4 5] 
[0 0 4 6] 

fltre (a) (o Mmmftn<D&%ma?i*> v<i*i 

: 1 — 1 : 10000, &Vftl£L<l*l : 5 — 1 : 2000, iC^t L < 
£1 : 1 0&^L 1 : 1 0 0 0 <Z)*gH#g* OV^. ^ (C) «M!GJ*#S:JBV^r 

2 3 ffistE4# 2000-3083581 
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[0 0 4 7] 

, rCD^eJ^fflf^JKU^-i: ITIi, f©fiittl~3 0 0 /im, #*L<»1 
0~2 0 0 /tm, <fc »J#£ b < l± 2 0~ 1 0 0 fi mt'feS. 3 1 /* m <fc 

yfc/h«*V*fcfi^##©tR*&##:*U 3 0 0 /tm$:S^§%©t'2>S^l^ 

z<Dm-k<Dmft(D}£mmmtt.. i~i, ooom 2 /g, ^i<«5o 

~5 0 0m 2 / gt'^U, M§i«0. l~5m 3 /g, #*b<&0. 3~ 
3 m 3 

[0 0 4 8] 

gftfttt, g3R*0>*?Stt«##, ^>#>> h;i/x>, 
[ill] *i/7*>s^#©S3i;fri& 

*»w©*i/7-f >M^#©»5g*iStti9aB (a) j*#©-jR5ss (i) x*mz 

©IS3i#5&T&S. (C) t«r^5-9^«i:bTtt, tirlB— «5£ 

(VII) •C*StiSft^«««fflV^n**«, #£L<&, h'J7WW^ 

«7^5-^M^«lttf«) (A) /£#&tf/3U± (B) /8#il««SitTJBV* 
T%<fcV*U (C) J&#£&ALT;J3£ (A) (B) 

2 4 ffi$E# 2000-3083581 
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[0 o 4 9 ] 

-y""ry> i-^y^y, 1 -^ir 1 -^y-T-y. l-xt^y. i-J 

l-^-fe^, 4 -^ai^i;b- 1 -7*^y. 6 -7i^~ 1 -^\^rir>, 

3 i -zf^y. 4 i -yry, z-^^ji- i-^yf-y 

, 4 i -^\^r-fe>. 5 i 3, 3-^^^;u- 
l -ty-T-y. 3, 4 l -^y^y, 4, 4 - l -*<y 
^y. ¥-)v ; yvu'\*vymv><x-Jt\;7'<yM. 1, 3-y#^x>, 1, 
4-^>#^x>, l, 5 -^\^r-9-^x>^©^x>|®, /s^r-y-^^^-n^D^ 
fh57;Ptnxf 2-7Mn7'D^>, 7Mnifi/x l, 
l -^7;i/tnxf 3-7;wn7n^>, hij7MDxf i/x 3, 

4 -i?^nn - 1 -^>^<Z)AD>7*>fig|a -tl/7-f S/?n^>-r>, 
i/^n'N^-fe^, J)i#;i*y. 5 5 -x^;w ;i/j}OL/ 
5 -yntr;^ 5, 6 -^*^;w;i^;i/*>\ 5-^<>s? 

^;;i/^*>Wtti/7-f>E ^ bT&> p-* 

P p -7n t^i/X^ 1 b>> p->fv7ntf;i/ 
p -Zf?-)IX3- \yy, p-tert-7*mfI/>, p-7i-,fl/ 

o ->f y7n uy. m-^'f'Jl^ m-x^l/^ m-^f 

v7n^i/^f m-y^;i/^^i^>, * \sy. 2, 4-$?*^ 
2, 5 -Vi+jmri/y* 3, 5 -i/'^^;i/^^b>^©r;i/^r 
i/>3B, p h*i/x* x/y> o h**/x* uy, m-*b*c*/x 
uy^(Drjm^ri/x^ vyM> p -?an^f m-^nn^f i/x 

2 5 ffiSE#2 0 0 0 - 3 0 8 3 5 8 1 
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p -yjirtux?- vy, m-7;wnxf i^x o -yjv^-u^^- uy 
, o -*^;t/- p -yjirtux?- vy^<D/\utfyfc*?- uy, jgictehu*^- 

[0 0 5 0] 
[0 0 5 1] 

l, 4-^>#s?x> > i, 5 -^*VVx-yf&E<DmAk*J*i/'7 ■< yM. J ft 

#Jl*y. 1,4, 5, 8-*?*# S - 1, 2, 3, 4, 4a, 5, 8, 8a- 

■ry^y, 5 -^v^yj ;i/>K;i/^>> 5 -t^x;i// ^>?n^ 

[0 0 5 2] 

mmmi$&> M.mm^m. si^mim Mmm&&&z. ftMom&mzm 

[0 0 5 3] 

y. n-s\*rVy. n-s\y°*y, yvu^vy, mt^^-^y. ^nn*^ 
A, l, ^na^>-fe>^©^b^^^n>!f>>fbmt 

2 6 ffill#2 0 0 0 - 3 0 8 3 5 8 1 
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[0 0 5 4] 

olSO. 5~ioo?^f^n^^ L<l£2~2 5 v-f ^d^kd^H 
[0 0 5 5] 

m^mz-D^Xit. ffiiJli, gffi~2OOOkg/cm2G0$Bffl^ 
[0 0 5 6] 

£-frTf?e>z:i:#T?#, z.<Dm&<?>fcfcMmi*. -2 0~ioo°c, #*b<tt 
-1 0-7 01C, #(C«Ftl<«0~5 01Ct'S)§ o ^©^^M-^fcf^b 
Tfflv>s»«i:LTtt, ^ffittft-ffc**, BBJKfSlft^^cX, 35r*«#fl:**, * 

t'!fo;i:tt'g§. ^flim^£/»&, ^aSRSttS C 7? 3 (i3 5ic 

h;t//gJ^±£&£ J: 5^7? 1 ^ V'ZJV&tc. 

V <D=?ffimi!t$LJ&m<DMtf. 1~10, OOOg, jf*l<ttlO~l, OOO 

[0 0 5 7] 

m m iz a* e> m rs 2 n £ * o xit & v % . 

(TOD (1, 2' -*?**frt/V i/y) (2, 1' -WWJI/> 

) - tr* (4>7» a&m 

2 7 W2 0 0 0-3 0 8 3 5 8 1 
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SSt&SKT, lLHoP77^3CTHF50mL^Mg2. 5g (4 1mm 
ol) ZMZ-Zo 2-^7n ; EX^>0. lmLSMH^UMgS: 

vSftftl-So 3 0Mm ^15:ttaiU fffe{CTHF5 0mL$:ttt6 
0 r i(C 2 -^D^E-r 5 . Og (25. 6 mm o 1 ) 0THF (2 0 0m 

D Mi2^wniTt5 0 mrmT%k. nt'2w#im - i 

8°CfC#£PU£> VUUV*?- JUi/^y '3. lmL (25. 6mmol)<Z)THF 

(loomD i urarts. i5^m ?^£^£i-5 0 

6. 6g (2 4 . 2mmol) fffe. '(JR*9 4%) 
gUS&SKT, 1 L£^D77^n(CTHF4 0 0 m L £ 2 - ^ n □ J* ^Jlis V 

/i^yfy 8 g 1 8t;ic#£Pt- zz^lin (h y *^;i/S/y;i/) 

2 OTHFM (1. 0M) £38. 5mL (38. 5mmo 1) mytZ* 

•t&ZtlzZV (1, 2' -V*?fr*/y i/y) (2, 1* -^f^/i/'Jb> 
) -tfX (-r>7=>) 2. 2g (6. 4mmol) #£ 0 0R*S 3 3. 4%) 

*H — NMR (9 0MHz, C D C 1 3 ) K J: SMJtOjjg^li, : 8 -0. 
69, 0.. 73 (1 2 H, \yy) , 3. 6 6 (4 H, -CH 2 -) 

, 7. 1 7 (8H, Ar-H) T'^ot. 

CHaS^l] (1, 2' -Wf^J/'Jl/>) (2, 1' 71/5/ U l/» 

2/al/>^ffitC«Jr8BT?#e>4X& (1, 2' -^^J/'Jl/» (2, 1' - 

^f;i/i/'Ji/» -vfx (^y^y) 2, 2g (6. 4mmoi) £:n--r;i, 

lOOmL&AftS. - 7 8t; {C?££P Ln-BuL i ("^-fr^igHR 1 . 6M) 
£9. 6 mL (15. 4mmo.l)Mfe«; SIT' 1 2HF4IitS„ 
W5SL#^4X7c@^$:/\dr-^>2 OmLT'WSrtiCJ:^ y-^tfAlfc&Jt* 
MicmZo Z<DV*?&m.Z h;i/X> 1 0 OmLIC^fiPtS. Wl<D*/=L\/y9M 
{CEg^b^Vl/nn^A 1 . 5g (6. 4mmol) OOmL&M 
£ B 5 0 0mLS^P77^3iC h;H> 1 0 0 m L fc^D* 0 t; &C#£p-T £ 0 3 

2 8 tttliE# 2000-3083581 
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(i, 2' u» (2, l* -t?*^jii/v i/» -bfx (>r> 

t—JI) Vfrn — y&yVWyj K6 1. 2g (2. 4mmol)#£ 0 (Jfcap 
3 7%) 

1 H-NMR (9 0MHz, CDCI3) «fc ZMfeOffimZ. : 8 0. 8 
5, 1 . 0 8 ( 1 2 H, V Vy) , 7. 18 (2H, -CH-) , 7 

. 2-7. 4, 7. 6-7. 7 (8H, A r — H) T'feofe. 

C^J6«2] (1, 2' -^WJU>) (2, 1' -P*?-)Vi/V vy) 
- x (3 -*^;i/>f ^t^iO ^ni-)Ay^D7>fK0^ 

*/al/>*JEfctffffi , rWe>*l& (1, 2' -^f;i/S/'Jl/» (2, 1' - 
^f^'>'Jl/» -tf^. (jy^y) 64, 4g (12. 8mmol) ilX- 
f;H0 0mL&AnS. -7 8ttCWbn-BuLi (^IJ- 1 . 6 
M) 616. lmL (25. 7mmo 1) M^t, f St* 1 2^i^tS. 

mm^m^hm^nr^m^^^y 2 omLwnrttcfc'j 

6^*lftlC#3 0 z:0'Jf)AS$:THFlOOmLlCMb-7 81C{cW 
So ^b^^;i/7. 4g (52. Ommol) S:«>o< •JtiTlilfl 

<5. il^tA*t>5 0mLti{Blfc^tM^^lT (1 
, 2' -^f^i/'Jl/» (2, 1* -^f^i/'Jl/» -tf;* (3-*^- 
Jl^y^y) 5:4. 5g (12mmol) £#£o (lKf9 4%) 

#uc, s*ASKT^3.u>^»itci&aB7?»e>tife (l, 2' -^f^/i/iji/ 
>) (2, l* -*?**j\,*/v uy) -tr* (3 -t^n^y^y) 62. Og 

(5. 4 mm o 1 ) tx-fM 0 OmL^AtlS. - 7 8 t: tC#£P h n - B u 
L i (/\^f>»*l. 6M) 6 1 3. 5mL (21. 6mmol) Mz-t=.$k. 

illCj: »J V^tfAi&6 1. lg (2. 9mmol) 6#£«, iI^STT% t&'ffi 
T'#f)tlfcUf ^At&h;i/X>l OOmLiCMtS. -7 8rfC#£PU Zl 
3^#>- 7 SIClCJHPUfelB&ftS^iI — #A0. 7g (3. Ommol)© 
WL/X> (lOOmL) Ml&ITtS. iTtiIT'6Hf|j|#t§ 0 -£© 
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(1, 2' -5?**-;i/5/y (2, 1' -^^f;bi/'Jl^>) -tf* (3 — 

y"r— S?^3-9Aj;^ a^>f K£ 0. 5g (0. 9 4mmol) 
*mt~, Wm3 2%) 

J H-NMR (9 0 MHz, CDC lg ) IZ £ £>Mfe(DM%kl£* : 8 0. 9 

0, 1 . 0 0 ( 1 2 H, 5?**-/l/$/y U>) , 2. 8 9 (6 H, CHg) , 7. 
2-7. 7 (8H, Ar-H) T'&o£ 0 

Cmt«3] (1, 2' -S?*^/l/$/y U» (2, 1' -V V U» 

-tfx ( 3 - n -^;i/-r >-r-;i/) »;^-^^07>fK©^ 

S/al/>^JRKl (1, 2' -WfA*yiJU>) (2, 1* -^f^^UU 
y) - tfX (>f £0. 83g (2. 4 mm o 1 ) £ JL-^-JV 5 0 m L £ 

AtlS. -78t}C^Un-BuLi (^**>t»«t 1 . 6M) 5:3. lmL 
(5. Ommo 1) ftlitfcfft, £ifiT? 1 2 H* <5. *«&S^L#e>*lfc 
0#S:^*>2 OmLTW £r£lC <fc y y ^#^:&£x-^;t/##|I#;£ b 
Tl. lg (2. 3mmol)#5. ^<Z) V V At&£ T H F 5 OmL^«?l 
-7 8XllZ&m-tZ. JMbn-ttfl/O. 5 7mL (5. 3mmol) £*£o< 

&fc»«&Bfc*i/T (i, 2* -s;*^/i/t/y i/» (2, i' -s;**/i/$/y 

Vy) -\Z7s (3 - n-T'^JU y^y) £0. 81g (1. 77mmol) £ 
#fc„ OK* 7 4%) 

mm^mTiz&^Ti/3.isy*MicMmT*m*>nfc. a, 2' -^^^ 

JUi/VI/y) (2, 1* -*?*?-J\/i/V uy) -fc?* (3 - n -^^w 
) £0. 81 g (1. 7 7mmol) tx-fM 0 OmL&A^l-S, - 7 8 °C 
tC#£Pbn-B uLi (^^r*>»»[l. 54M) 5:2. 7 m L ( 4 . 1 5 mm 
ol) Jn^fc^, gfiT*12H^tS. jgjK&WSU WfeiXfeE**:^* ■ 
t>t^tSii:ICj:yUf-!>AtS:x-f^#ilIfti:bTO. 2 8g (1. 
4 3 mm o 1 ) *.%tz. 0 
[0 0 5 8] 

3 0 ffi$E#2 0 0 0 - 3 0 8 3 5 8 1 
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8TCtC#£PU irAfj&- 7 8t:iC^UfcEgigfb^;i/il-^A0. 33g ( 
1. 4 2 mmo 1) CD h;i/X> (5 0 m L) Mi$[&iigT"t ?ST#L ^fit 

hici: y (l, 2' -i/^f;vi/'jL/» (2, i* 
-tfx (3 - n-y^;i/-f ><r^;i/) t?;i/=i-i?A^a^-f K&o. 

2g (0. 3 2mmol) fc^fe, (lK$22%) 

^H-NMR (9 0MHz, CDClg) IC <k £i8!l5ttf>^IHte, : 5 0. 8 
8, 0. 9 9 (12H, i/t^fri/V Uy) , 0. 7-1. 0, 1. 1-1. 5 
(18 H, n-B u) , 7. 0-7. 6 (8H, Ar-H) T*&o&„ 

(1, 2' (2, i' -^*^;i^>u 

-tfx (^ y^-jv) ^a-^ (1, 4 -^-7ai^;vy^ *Jx.y) 

(1, 2* -i;^^;i/i/y (2, i* -^*^;i^>u -tf* (-f 

j;;i/3-^Aj;^D'JK0. 2g (0. 4 0mmol) hi, 4- 5? 
7ii;i/^^i>0. 09 g (0. 4 2mmol) (Ch;i/X>2 OmLlM 
£„ iOMfCn-BuLi (^^y^W.1 . 6M) ©0. 5mL&-78°C 
T'^T-r-So iT^7t> i;^nn^^>5 0mLT*iffitS. iffi^lOm 

#fc D 0K^4 0%) 

0°C{Cbfe^ H^M2T'^felxfe (1, 2' -^fjl/i/'Jb» (2, 1' 

-y^f;i/i/'Ji/>) -t^* (3 y^f— n 

F&3 V-T ^ n^E^iOA^o ^T^nt? l/>T*Eb;fr£ 7 k g/cm 2 GlC&*> 

V^^f ^^^'J^Dlfl/>3 5. Og£f§£„ mbnfctf V7-0m^t7 6 
. 4TC, MPS*fiSli2. 4 5dl/g, liW^iMwtt3 4 2 ( 0 0 0, 
#^-*#^Mw/Mn& 1 . 8 0, ^>#yK*V^ [mmmm] 1*4 0. 7 

3 1 ffi|E#2 0 0 0 - 3 0 8 3 5 8 1 
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[0 0 5 9] 

t£&s<y%v F^y^*^ [mmmm] fct, ^'j7-0 13 C-NMRffl^, 1 
9~22pp mlC?I*l£ 9 o£> */ *f+fr<M&W9L<D 5 9 V F* VJCfcM 

Stl* 2 1. 8 p p m<Di/>fi-)\/<D&isb2>ffim<Dm'&£ LT$!/tbfc 0 
[0 0 6 0] 

: >x;i/V-*± (58) 7S/y-X©DSC 

: 1 O'C/mi n 
I^*Sa:-5QTC~15 0t 
*fe, SfigftS [*3 1*1 3 5'C, fA';>n«i/fe 0 

77^- (GPC) jSJCjrysKU^^U^SIirUT^ttfe. 
[0 0 6 1] 

: >?*-^-XALC/GPC 1 5 0 C 
: JKV-§g, TSK HM+GMH 6 X 2 

mm : 1, 2, 4-b<j^nn^>^> 

$niM : lmL/min 
6 ] 

0 0m L, TIBAO. 5 $ U ^Iz&tf ;* ^;i/T;i/S J *rVy 1 S V 'ZJlZitiajL 

tc a mwv&tfbumzs oricbfe^, njiflf3T»#&*ifc u. 2* -s;* 

*\fl/5/Ul/» (2, 1' -^7f^i"Jl/>) -If* (3 - n -^fM>f 
x;iO i;;i/nz-7Ai;^D7^F?:lv^i'D : E^aifc e i^T^n 
^&7kg/cm 2 GJC«"feft^e. ll*Wfi#Ofe. S^««FT«, 

-;i/T'^#ift#&, mmLTJ V*?*v>7tfVzfU*:isy 1 9. 5g5:#t 0 
#e>tlfcjJ<U V-©iiftj^«7 1. ffiRft&ttS. 18dl/g, 11^ 

^iMw(j:4 9. ^iWw/Mnlil. 9 7^>^-yK^V^$ 

3 2 ffil£# 2000-3083581 
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[mmmm] &4 4. 5%-e&ofc 0 

I^SI & 4 0 °C {C b fcJ£)tfM*2&§l&« 6 * £ < niKic&iik &ffo £ £ - 3, r 

>f v***y*#y ^otri/>2 o. lgsfe ff&nfejKy v-©»jfti*6 

9. 9°C, MPIfSSte 6 . 0 5dl/g, HTO?iMwli914, 000 
, ^|Mw/Mnlil. 9 5^>^->;K^y^ [mmmm] tt4 8. 0 

(1, 2' -*?**Jl/*/V (2, 1' -^^i/'J l/» -t^X (3 

-n-y^^^r^T 1 -;!/) y;i/3-9A^D5>f K©*»t>»; (c (1, 2* -s; 

111. fiHSttftttO. 75dl/g, tl?WiMwtt9. 0^, 

^fiMMw/Mnlil. 74^>^y^yi)$ [mmmm] S6 6. 1 

(1, 2' -^*^;i/S/U (2, 1* -^f^J/'Jl/» 

-tr* (3 - h y *^;i^>u ;i/*^;i/>r n^>r Kod 

■S/al/i/^JKlC (1, 2' -^^i/'Jl/» (2, 1* -^WiJV 
>) -tfX (^t^) 0Uf?AS©3. Og (6. 9 7mmol) ITHF 
5 0mLJC*j»U-7 SICtCT^aJ-rs. H — K^f-'b h'J 2. lm 

L (14. 2mmol) %vp o < »J LWiT btl^ 1 2 fraM^£ = 
5SLx-^-;i/5 0mL^in^.T|gf0^t:r> ; E-^A^-e^t--2) o 
IHi^ilMSISlT (1, 2' -i?*^;W>y l/» (2, 1' -V 
U» -fcf* (3-h'J^f;i/i/ij;i/^f jK^f^) £3. 04 g 
(5. 8 8mmol) J#f:„ (IR^84%) 

S5R$CSKT»c«v^T2/al/>^«JC|&IBT?#e>*ife (1, 2' -2?;*^ 
jii/VU» (2, 1* -^*^;i/£/>j i/» -tf* (3 - h y *7A/i/Vfr* 
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T-Jljyry) £3. 04 g (5. 8 8mmol) £ 5 0 m L £ AtlZ> 

. - 78r[:W bn-BuLi (^^r^^tSSt 1 . 54M) & 7 . 6mL (1 
1. 7 mmo 1 ) fiUz_tc&. ilt'l 2 B^if 

T3. 0 6g (5. 07mmol) (Jfc^7 3%) 

*H — NMR (90MHz, T H F - d g ) IZ <fc : 8 0. 

0 4 (s, 18H, h'J^f;i/J/'j;i/) , 0. 4 8 (s, 12H, s;*^/i/$/y 
L/>) , 1 . 10 (t , 6 H, , 2. 59 (s, 4 H, ^^Vy) , 3 

. 38 (q, 4H, *3-Vy) , 6. 2-7. 7 (m, 8 H, Ar-H) T*&-o 

[0 0 6 2] 

s*««TTf tfraaifff e> tife u ? a& & h > 5 0 m l izmm-t a . -1 

8x:izftMh, riAffe-7 8ict:?&S|ibfei3M^3-^Ai. 2g (5 

. 1 mmo 1 ) (D h;UX> (2 0 m L) MmWLZffiy? So iTt. ^?ST* 6 B£ 

•JSfififttsi fcjc* y (i, 2' (2, i' -y*?- 

jvyv vy) -tr* ( 3 - h 'j ^ f v f ;K >f-;i/) 5?/m— 

^/D7-f K&O. 9g (1. 3 3mmol) (JR^2 6%) 

1 H-NMR (9 OMH z, C D C 1 3 ) iC J; SM5t<Z>?i®:PM£> : 5 0. 0 
(s, 18H, bV**fri/VM . 1. 0 2, l. 12 (s, 12H, >^^^ 

;b^U 2. 51 (dd, 4H, *?-Uy) , 7. 1-7. 6 (m, 8H 

, Ar-H) T:2b^t=. B 
mt&ffllOl (1, 2* -i?^fJl/^'Jl/» (2, 1* -P^^-JVZ/VUy 

) -^x (3 -xh#i/^^;v>f >7 s ~;i/) ^i/n-7A^^n7-fK0^ 
S/al/>^JRJC (1, 2' -sttf-ArZ/Vi/y) (2, 1' - ^;w> y i/ 

>) -l^X i^y^y) 0V3-V2>,i&<D4. lg O. 50mmol) STHF 

5 o mL&c?§#?i,- 7 8x;tc#£p-r£ 0 ? n n ;* f;bxf;i/X-r;H . 9mL 
(20. 5 mmo 1) &^o< U tlTLSIT' 1 2^fWt§ 0 
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, mmtt*mMLmmz&£LT ci, 2' (2, r - 

*?**)V*/V uy) -\Z7s (3-Xh^i/^f;H>f» £3. 43g (7. 
4 0 mm o 1 ) £#& 0 7 8 %) 

;i/syui/>) (2, i' -s?*?-;w>y -tf* (3-ih^i/^f;w> 

"fy) £3. 43g (7. 40mmol) £ X-^;i/ 5 0 m L £ A*l£„ -7 8 
TCtC^iPbn-B u L i (^If^^l . 57M) &9. 4mL (14. 8m 

mo i) mxt^ ^t*i 2m3MW-tz 0 mmz^ikL. m^tit^m^^^ 

3rVy 5 0 mLT*m&~?Z>Z.£iZ J: y U A&&X-^;t/tfMc£: IT 1. 0 
7 g (1. 9 6mmo 1) #fe. (IR^ 2 6 %) 

^m^rnyx-mmx-m btit-vry^m.* bji^y 5 0 muzmm-tz. - 1 8 

TC&C#£PU Zl^Afft-TSTCJCWlfeKM^l/nx^AO. 4 6g (1 
. 9 6 mmo 1 ) (D h;i/X> (2 0 mL) UmWi^mT '* 5 = ISTt, ilt* 6 

l x*m&-tz>z.tiz£ y (i, 2' - u (2, l* 

£0. 24g (0. 39mmol) (4X^3 2 0%) 

t^JSW 11] 

(i, 2* -^^^;i/i/U vy) (2, i' -tfx (3 

-n-^JV^yr-^) yfyn — V&VVU^J Ktf>^fc>ytC (1, 2' 

*^;w>y i/» (2, i' -^*^;i/*/y vy) (3 -x h3ft/*^;i/ 

J^£#ofc£;i5. y4V%>J*vVi&V?U\Z\/yZ§. 4g£#£„ *§£>*l 
£j#yv-(Z)iik6te7 2. 2t, *IIMrM&3. 3 3dl/g^ofc. 
(M12) 

oomu tibao. 5 ^ y ^iz&tf * ^;i/7;i/ ^ y ^-tf-^ o . 5 ^ y ;i/ £ #n 

Jg#l,&#e>?S,g$:5 OiCtCLfc^ (1, 2* -^fjl/i/'Jl/» ( 

2, i* -^*^;w>y u» -tfx (3- h u *^;w>y ^-rx^ 
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E*^7kg/cm 2 Gic#l3.&#e> l^M^bfco M-a-M^T^> 

„ #^4xfe7KU V-©it£te7 3. 5t, HlJgft^&S. 39dl/g, 
*;h^V^[mmmm] «3 9. 8%"e&o& 0 

CHiSM l 3 ] 

y drif>3 0 i* U *E/l/&iH;t» £ <dICtK^0. 5kg/cm 2 G^AL^c 
mftlstetf^Um*: 5 O-CtCLfc^, HJ6M3T*#fe (1, 2" - 57*^/1/ 5/ U 
(2, 1* -^WJI/» -If* (3 - n-y^;i/>f V^-^) 

;i/n^^A^^n^-r K£3 o v-f * n ^/i/jn*. i mmm^vr^ a m^Kfamr 

*>\z*z j -)\,T*jtttmw®L. mmv. tk y i 1 6. 7 g s:#fe„ 
tifcxv -v-otfv x*-uymm.<DMA¥mft*AMwtei 6. 2^, 

(Mw/Mn) fc*2. 6 6T*J>ofc 0 £ V^"^ [mmmm] 

(1, 2' -t?^f;vi/'ji/» (2, i' V b>) -If* (3 

-n-^w>f-;i/) ^>n-»?^^n7>f Ko^fctji: (1, 2' -p 
uy) (2, 1' -^f^i/'Jl/» -if* (fh7tKn^f>f 
s;;v=i-^At;^n^-r K£ffi^fc^kmi£M6 £.mmiz47^f~£z.Z 
. r-f v^^^^^7Ku^ntri/> 1 2. 6g&#£ a #e>tifejKU v-^ift^ 

till 6. Or, ^PliffiMiiO. 5 4 d 1/g, M*¥*lf^*Mw«6. 3 7? 
> #^4#^Mw/Mn&l. 7, ^>^y^V^ [mmmm] &7 5. 2 

[0 0 6 3] 

3 6 tf}$E#2 0 0 0 - 3 0 8 3 5 8 1 
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« « • CD 



[5£4», AU 2 ttH4i (C, Si, Ge, Sn)ffl«t Xtta*g-£ 
ttX««*g-£tt©BMfc-y-«:, Y«;i/>f q l ~ 5 ©«E»T» [ (M©|R 

^•flff) -2] r ttO~3<Z>8f»&, R 1 MR 1C tt*iI^, /\U*f>R3- 
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4##ffi«©#-5 4#fF$l f2 84 6 0 8# 

59900975998 

mm-g mm am 6 9 9 6 
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f^gfj## (0 0 0 1 8 3 6 5 7] 

1. mm*ZM B 1 9 9 5^ 5 J! IB 

ft m SOCffl^E^STB 6#1# 

2. 11^0 2 0 0 0^ 6B30H 
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